Some important classical mechanisms considered in Microeconomics and Game Theory require the solution of a difficult optimization problem. This is true of mechanisms for combinatorial auctions, which have in recent years assumed practical importance, and in particular of the gold standard for combinatorial auctions, the Generalized Vickrey Auction (GVA). Traditional analysis of these mechanisms -in particular, their truth revelation properties -assumes that the optimization problems are solved precisely. In reality, these optimization problems can usually be solved only in an approximate fashion. We investigate the impact on such mechanisms of replacing exact solutions by approximate ones. Specifically, we look at a particular greedy optimization method, which has empirically been shown to perform well. We show that the GVA payment scheme does not provide for a truth revealing mechanism. We introduce another scheme that does guarantee truthfulness for a restricted class of players. We demonstrate the latter property by identifying sufficient conditions for a combinatorial auction to be truth-revealing, conditions which have applicability beyond the specific auction studied here.
INTRODUCTION
This articles concerns combinatorial auctions (also called combinational), that is, auctions in which multiple goods are available and in which bidders can post bids for subsets, i.e. bundles, of the goods. Such auctions have become the object of increased interest recently, in part because of the general interest in auctions, and in part because of specific auctions in which combinatorial bidding would seem natural, such as the series of the FCC spectrum auctions [7, 2, 81. 1 Combinatorial auctions (henceforth CAs) typically require the solution of one or more difficult optimization problems. The computational complexity of these problems threatens to render the traditional auction designs a mere theoretical construct. One approach to meeting this threat is to replace the exact optimization by an approximate one. This, however, gives rise to a new challenge: traditional analysis of established CA mechanisms relies strongly on the fact that the goods are allocated in an optimal manner, and the properties guaranteed by the mechanism (such as truthful bidding, to be defined later), disappear if the allocation is anything less than optimal. This is true in particular of the Generalized Vickrey Auction (GVA), also defined later, which is widely taken to be the gold standard for CAs. The primary focus of this article is to present a simple approximate optimization method for CAs that possesses two attractive properties: the method performs a reasonably effective optimization, and there exists a novel payment scheme which, when coupled with the approximate optimization method, makes for a combinatorial auction in which truth-telling is a dominant strategy.
In order to show the latter property we identify several axioms which are sufficient to ensure truth-telling in any combinatorial auction; these axioms are interesting in there own right, as they can be applied to auctions other than the one discussed here. N&e: Since we aim at making this article easily accessible to both computer scientists and game theorists, we include some rather basic material.
'Up until now the FCC auctions have not in fact been combinatorial, due in part to the complexity problem discussed below. However, the Federal Energy Regulatory Commission has mandated that the next auction be combinatorial. 
